Abstract. The distribution of environmental tritium concentrations in several samples taken near the Kyoto University Research Reactor (KURR) was studied. The KURR Institute (KURRI) supports three major sources of tritium: a D 2 0 (heavy water) facility and a Cold Neutron Source (CNS) facility in the KURR containment, and a tritium target fabricated in an accelerator in the critical assembly building. This report focuses on estimating the rate of release of tritium from these sources into the environment, and grasping the relation between the rate and the concentrations in samples of water such as precipitation, air moisture and surface water taken near the release point. The concentrations of tritiated water (HTO) in the stack exhaust condensate were in the range 0.8-3 kBq dm" 3 though those in air in the buildings that support the HTO sources ranged from 5 Bq dm" 3 to 2 kBq dm" 3 . The HTO concentrations in the air decreased by ca. 1/500 within 300m of the KURR stack, which is five times the current global level about 5 km off-site. Assessing the degree of attenuation of HTO concentrations in the field is informative for estimating the chronic impact of contaminants in the environment.
INTRODUCTION
At present, atmospheric releases of tritium from nuclear facilities are not a significant health hazard, and the tritium concentration in exhaust air is low [1] except for unplanned releases [2] . There is however, a continuing interest in the biological effects of tritium and its behavior in the environment due to the possibility of an increase in releases from proposed/planned fusion reactors in Japan.
KURR is reactor with a light water moderator located inland at Osaka, Japan. It was initially operated at 1 MW in 1964, but this was raised to 5 MW in 1968. The reactor is usually operated for 70 -75 hours weekly from Tuesday through Friday and about 2000 hrs yearly with a ventilation system of 7.8X 10 4 m 3 h" 1 . The discharge rate of radioactivity from KURR during operation at 5MW is 0.2 -0.3 GBq (MWh)" 1 of 41 Ar with a concentration of ca. ionization chamber, the presence of other radionuclides is usually masked by the minor releases during normal operation of the reactor; this is especially true for HTO. For this reason, routine monitoring of HTO in the exhaust has been carried out quarterly using a liquid scintillation counter (LSC) for water samples collected by a condenser during the operation of KURR.
Despite more than 30 years of operation, no field data on HTO concentrations to estimate the environmental impact of KURR has been accumulated. Assessing the degree of attenuation of HTO concentrations in the field is important for reasons of public health. Therefore, HTO concentrations in water samples such as air moisture taken around the KURR site were measured to elucidate the level of chronic contamination in the environment. The information may facilitate estimating radiological impact in cases of unexpected release of radionuclides.
SAMPLING AND METHODS
The specific activity in the air/exhaust condensate collected for a few hours with a condenser and/or dehumidifier was measured for an aliquot of 1 cm 3 which was mixed with 10 cm 3 of scintillation cocktail (ACSII). Samples were allowed for radiometric assay for 60 minutes with detection limit, 6.8 X 10 1 Bq dm" 3 . For samples with concentrations below the detection limit, a low background counting technique was adopted, where purified water (8 cm 3 ) condensed by electrolysis was mixed with 8 cm 3 of liquid scintillation cocktail (UltimaGold LLT, Packard Co.) in a 20 ml vial. This sample was stored in a dark place for 24 hrs, and subjected to radio metric assay for 500 minutes.
The locations of water samples taken in the field (Nos.l-27) are shown in Fig.  1 . Surface/tap water samples (Nos.28-33) taken off-site more than a few km apart 3 ) and
